RX 04591 + 5147 is that of a typical shell-type SNR -diffuse central emission with an enhancement at the rim. Subsequent radio observations also showed a shell-like structure, but with a radio surface brightness roughly four times lower than any previously known SNR (Reich, Fiirst & ArnaI1992) . Since there is little doubt that this object is an SNR, the weak radio emission implies lower magnetic fields and/or lower relativistic electron densities than are commonly associated with the high-energy interactions of supernova-driven shocks.
It is important to quantify the number of Galactic SNRs which may be missing from current catalogues. For example, such objects might contribute to the diffuse X-ray emission detected in the Galactic plane and often referred to as the Galactic X-ray ridge (Worrall et al. 1982; Warwick et al.1985; Koyama et al.1986a; Koyama 1989; Yamauchi & Koyama 1993) . Plausible candidates for producing much of the Galactic ridge emission are young, hot SNRs with a higher energy component possibly from Be star binary pulsars or cataclysmic variables (Koyama, Ikeuchi & Tomisaka 1986b; Yamauchi & Koyama 1993) . However, the supernova rate in the Galaxy would need to be three times higher than the currently accepted value of one supernova explosion per 30 yr. Clearly, as the bulk of SNRs have been discovered via radio observations, the prospect of discovering many new SNRs through their X-ray emission, possibly with distinctive properties, is of considerable interest.
In this paper we report on the serendipitous discovery of a probable new SNR in a ROSAT pointed observation, together with the results from two follow-up ROSAT observations. Since the ROSAT PSPC has a fairly modest spectral capability, we have also obtainedASCA observations of the object to allow a more detailed study of its X-ray spectral properties. The remainder of this paper is organized as follows. Section 2 gives details of the ROSAT observations, and outlines the methods used to reduce and analyse both the image and the spectral data. Section 3 provides similar information relating to the ASCA observations. Section 4 then goes on to describe the main observational results. In Section 5 we discuss the question of whether this X-ray source is indeed a new SNR and, assuming that it is, infer some of its intrinsic properties. Finally, Section 6 provides a brief summary of our main conclusions.
THE ROSAT OBSERVATIONS AND DATA REDUCTION
A ROSAT observation of the Galactic plane at I ~ 32 0 , which formed part of a programme aimed at studying the Galactic X-ray ridge emission, revealed a bright and apparently extended source at the edge of the field of view of the ROSAT X-ray Telescope (XRT)/Position Sensitive Proportional Counter (PSPC). Two follow-up ROSAT observations were subsequently carried out, targeted on this extended source. The observing log for the set of ROSAT observations is given in Table 1 , and a mosaicked image based on the PSPC data from the three pointings is shown in Fig. 1 . We have designated the bright diffuse source near the centre of this image [at 0(2000) ~ 18 h 53 m 09 ', 0(2000) ~ -01 0 07'33'1 as G 32.1 -0.9. A number of more compact X-ray sources also appear serendipitously, most of which, on the basis of catalogue searches, have no established counterparts. The exception is the SNR 3C 391, which is the bright X-ray source straddling the Galactic plane (see Rho & Petre 1996) . The following analysis is based largely on the data from the two follow-up ROSAT observations in which G 32.1-0.9 is better centred in the ROSAT (XRT/PSPC) field of view.
The initial PSPC data selection involved the exclusion of periods during which the on-board charged-particle mastervetoing rate exceeded a threshold of 170 count S-1. Below this threshold it is possible to model the residual chargedparticle count rate (Snowden et al. 1992; Plucinsky et al. 1993) . The PSPC data were also examined for other forms of contamination, such as the fluorescence line due to atmospheric oxygen at 0.54 ke V, and the relevant time intervals were again excluded. Using the methods described by Snowden et al. (1994) , flat-fielded, mosaicked images were produced in three energy ranges, namely 0.1-0.4, 0.5-0.9 and 0.9-2.0 keY (hereafter referred to as the soft, medium and hard bands). In the event, the relatively high column density along our line of sight to G 32.1-0.9 resulted in the detection of very few source counts in the soft band; thus the present analysis is based largely on the medium-and hardband data. Fig. 2 shows the 0.5-2.0 keY band image (i.e., the combined medium-and hard-band images) for G 32.1-0.9. The total count rate in the 0.5-2.0 keY energy range is ~ 1 count S-1.
A region within 18-arcmin radius of the field centre in both PSPC observations was used to extract a representative spectrum of the extended source. This region encompasses about one-third of the full area of the object, as indicated in Fig. 3 . A background spectrum was determined from a region near 0(2000) = 18 h 51 m24', 0(2000) = -01014'51" and subtracted from the source spectrum. There is a significant gradient in the soft X-ray background across the PSPC images (see Fig. 1 ), and the background region was selected so as to give a reasonably representative measure of the background present in the source spectrum. For the purpose of spectral fitting, the 256 PSPC PHA channels were .,. .,. arbitrarily regrouped into 16 spectral bins, to give adequate count statistics per spectral bin. Finally, a ROSAT PSPC spectrum was also obtained for a bright emission peak seen in the north-eastern region of the ROSAT image, which we refer to as hotspot A (see Fig. 2 and Section 4.1), by extracting the counts contained within a circular region of radius 2 arcmin centred on the hotspot. Most of the 'background' in the hotspot spectrum is due to the emission associated with G 32.1-0.9; this was taken into account in the spectral modelling by including a spectral component representative of the diffuse source emission.
THE ASCA OBSERVATIONS AND DATA REDUCTION
The ASC4 satellite carries two Solid-State Imaging Spectrometers (SIS) and two Gas Imaging Spectrometers (GIS), each with its own X-ray telescope (Tanaka, Inoue & Holt 1994; Serlemitsos et al. 1995) . The SIS instruments have a field of view of approximately 22 x 22 arcmin 2 , whilst the GIS instruments cover a circular area with a diameter of up to 50 arcmin. The data were obtained with the SIS CCDs in faint mode. As G 32.1 -0.9 is a very extended source, the GIS instrument with its larger field of view is more suitable for the investigation of the spectral properties of this object, and the current analysis is, in fact, restricted to the GIS data. In practice, twoASCA pointings were employed to improve the spatial coverage, as summarized in Table 1 . The ASCA data were processed using the standard software package provided by theASCA Guest Observer Facility at the NASA Goddard Space Flight Centre (GSFC). The threshold values for screening parameters adopted were those recommended by Day et al. (1995) . Experimentation with the screening parameter values did not lead to any significant improvement in the data quality. Fig. 4 shows a mosaicked image produced by co-adding all the GIS data sets and applying an approximate vignetting and exposure correction.
GIS spectra from the first and secondASC4 observations were extracted from the regions indicated in Fig. 4 by the dashed and dotted circles respectively, with the exception of a 6 arcmin radius exclusion region around hotspot A. (The spectrum of this hotspot was considered separately -see 
. -01dOOm
---A- below.) The emission from G 32.1-0.9 fills a significant fraction of the useful GIS field of view, and it proved impossible to obtain a reliable estimate of the background signal directly from the source observations. Also, since G 32.1-0.9 is situated close to the Galactic plane, the main contribution to the background is from diffuse emission probably associated with the Galactic X-ray ridge. In this context we have made use of a 'blank-sky' observation centred on (X = 1S h 4S m 20', {) = -02°03'00" (12000) (i.e., 1~30~4, b~0?4), which was available from theASCA public archive at GSFC. The diffuse sky data from this observation are well fitted by a power-law spectrum with a photon spectral index of :::::: 1.33. Rather than attempting to subtract a fixed background contribution directly from the G 32.1 -0.9 spectrum, we have adopted the approach of including an additional spectral component in the spectral fitting analysis to represent, at least to a first approximation, the diffuse sky background in the source field. Specifically, we employ a power-law continuum with a photon spectral index fixed at 1.33, but with its normalization and the associated line-of-sight hydrogen column density included as free parameters. In the event, the normalization required when fitting the source data was within 40 per cent of those derived from the background field. The spectral analysis of G 32.1-0.9 involved the simultaneous fitting offour GIS spectra (i.e., two observations each with the GIS-2 and GIS-3 instruments). Each spectrum was rebinned such that each bin contained at least 20 raw counts. Based on the assumption that the spectral properties of the source do not vary with position (apart from hotspot A -see Section 4.2), each model parameter was tied to the same value across the four data sets, with the exception of the normalization parameters which were allowed to vary freely. This allows for the fact that different parts of the source are sampled in the two observations, and also for calibration uncertainties between the two GIS instruments.
In the case of hotspot A, the spectral analysis was based on only the first ASCA observation, since the off-axis angle of the hotspot is too great for the secondASC4 observation to be useful. Similar to the situation with the ROSAT data, much of the 'background' in the hotspot spectrum is due to the emission associated with G 32.1 -0.9; this was again taken into account in the spectral modelling by including a spectral component representative of the diffuse source emission.
RESULTS
4.1 The X-ray morphology of G 32.1 -0.9
The ROSAT PSPC image of G 32.1 -0.9 (Fig. 2) shows irregular diffuse emission, with several bright emission peaks extending over an area of approximately 30 x 30 arcmin 2 • The brightest features are located in the northeastern (hotspot A), south-eastern (hotspot B) and southwestern (hotspot C) regions of the object, but each accounts for only '" 3 per cent of the total PSPC count rate measured for G 32.1-0.9 (see Table 2 for further details). The hotspots appear to be point-like or possibly marginally resolved in the PSPC observations, but this is difficult to confirm given that the hotspots are embedded in a very patchy extended source. It is evident that the limb-brightened shelllike structure which characterizes many SNRs is not present in this case. As is evident from Fig. 2 , there is an increase in emission towards the centre of G 32.1 -0.9, ignoring the flux contained within the hotspots. Moving clockwise from the north-west round to the south-east quadrants, the emission appears to be bounded by a (roughly) semicircular arc, whereas towards the north-west the X-ray emission has the appearance of a 'break-out' or 'trail'. TheASCA observations (Fig. 4) confirm the presence of a relatively bright extended source (",0.3 count S-1 per GIS), but provide little new information relating to the Xray morphology of G 32.1-0.9. Whilst hotspot A is a dominant feature in the ASCA observations (with '" 30 per cent of the net source counts), hotspots Band C are not detectable as significant individual emission peaks.
Hardness ratio variations in the ROSAT PSPC image
In X-ray astronomy the use of hardness (or softness) ratios provides a model-independent method of investigating spectral variations in either image or timing data. Thus we have searched for spectral variations across G 32.1-0.9 in the PSPC data by calculating the ratio of the counts measured in a particular region of the hard-band PSPC image to those from the same region of the medium-band image. An underlying assumption is that the spectrum of the diffuse sky background does not change significantly over the extent of the source. In practice, the images were first rebinned into 4-arcmin pixels, and only those pixels with at least 200 raw counts in the hard band and 100 raw counts in the medium band were used in the analysis. Fig. 5 the most dramatic effect is the relative hardness of hotspot A. Interestingly, the other two hotspots do not appear to have spectral hardness values much different from the surrounding diffuse emission. In order to search for spectral variations in the lower surface brightness features, the source was subdivided into three regions, labelled 1, 2 and 3 in Fig. 3 , each encompassing one of the hotspots identified earlier. For each of these regions the average hardness ratio of the diffuse emission was then calculated, excluding those 4-arcmin pixels significantly influenced by the presence of a hotspot. The derived hardness ratio values for each diffuse emission region and the corresponding hotspot are summarized in Table 2 . From these results it is evident that spectral hardness of hotspot A is the only really distinctive spectral feature apparent in the source. We also note that the relatively hard spectrum of hotspot A explains its prominence in the ASCA GIS image (Fig. 4) . Thus in the following seCtions we consider separately the spectral properties of the bulk of the source (including contributions from hotspots B and C) and of hotspot A.
4.3 Spectrum of G 32.1-0.9 (excluding hotspot A)
The X-ray spectrum of G 32.1 -0.9 excluding hotspot A has been investigated in terms of the following spectral forms: (i) a power-law continuum model, (ii) a thermalbremsstrahlung model, (iii) a Raymond-Smith thermal-plasma model with the abundance of metals fixed at solar values (Raymond & Smith 1977) , and (iv) a RaymondSmith model with a variable metal abundance. In each case the line-of-sight column density (NH) was an additional free parameter.
The results of spectrally fitting the above models independently to the ROSAT and ASCA data sets are detailed in Table 3 . It can be seen that the power-law model gives entirely unacceptable results. Similarly, a thermalbremsstrahlung model can also be rejected on the basis of the high t values. The thermal-plasma models provide a significant improvement in the spectral fits, particularly when the metal abundance is allowed to vary. Specifically, the improvement in the t for the best-fitting model when the abundance is a free parameter, compared to the fixed abundance case, is significant at the > 95 per cent confidence level for the ROSAT data, and at > 99.9 per cent confidence for the ASCA data. Fig .. 6 shows the measured ROSAT count rate spectrum, together with the best-fitting . The ROSAT pSPC count rate spectrum of G 32.1 -0.9. The best-fitting model (iv) spectrum after folding through the instrument response matrix is shown as the solid line. The lower panel shows the ratio of the measured spectrum to this best-fitting model. prediction based on model (iv). Fig. 7 provides similar plots pertaining to the GIS data. In the case of the GIS data, there are a number of unexplained spectral features, which probably arise from calibration errors; for example, the GIS-2 spectral ratio plots show a dip just above 2.0 ke V and a possible enhancement around 1.2 ke V, which are not as prominent in the GIS-3 observations. We note that more complex spectral models, such as a two-temperature Raymond-Smith plasma or the combination of a power-law continuum and a Raymond-Smith model, provided no significant improvement in the best-fitting X 2 values and, therefore, were not considered further. The results presented in Table 3 show that the ROSAT and ASCA spectral data are in excellent agreement, and
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Channel energy (keV) Figure 7 . The ASCA GIS count rate spectra from the two observations. The best-fitting model (iv) spectrum after folding through the appropriate instrument response matrix is shown as the solid line in each case. The lower panels show the ratio of the measured spectrum to the best-fitting model. Note that above -3 ke V the contribution of the diffuse background signal (largely from the Galactic X-ray ridge) dominates.
suggest that the X-ray emission from G 32.1-0.9 is thermal in origin, with a temperature of -0.8 ke V and with a subsolar metal abundance (-0.2) . The agreement between the two independent measurements is further illustrated in Fig.  8 , which shows the confidence contours with respect to the best-fitting parameters in the metal abundance versus plasma temperature plane. Although the derived thermal temperature is fairly typical of SNRs, the subsolar metallicity inferred from the spec-© 1997 RAS, MNRAS 292, 365-377 tral fits is unusual, but has been seen in some remnants (e.g., an abundance of iron 0.3 x solar in W28; Rho 1995) . In the case of the ROSAT PSPC data the abundance measurement probably relates mostly to iron (via the unresolved Fe-L complex near 1 ke V). Fitting the ROSAT spectrum with the Fe abundance as a free parameter, whilst fixing all other abundances at solar values, does provide an acceptable fit to the data -the derived Fe abundance is ~ 0.5 x solar with X;=1.27 for 12 degrees of freedom. The same method does
kT(keV) not work well for the ASCA spectra which retain an unacceptably high value of X;.
Possible interpretations of this result are (i) that this is a fair estimate of the abundance, and (ii) that the intrinsic spectrum is complicated by the presence of more than one temperature component and by non-equilibrium effects which can be important even in SNRs greater 10 000 yr old. For non-equilibrium ionization conditions, the hard tail of the spectrum is representative of the electron temperature, whilst the softer emission temperature is primarily representative of the ions. In this circumstance one might expect a two-temperature Raymond-Smith model to provide an indication of the underlying spectral complexity. However, in the present analysis such a model gave no significant improvement in the spectral fit. We conclude that the apparent deficiency in metals in G 32.1 -0.9 remains somewhat of an enigma.
The unabsorbed X-ray flux measured in the ROSAT PSPC spectrum in the 0.5-2.0 keY band is 2.0 x 10-11 erg cm-2 s-t, after scaling by a factor of 2.7 to account for the flux outside of the sampled area. This factor is the ratio of the total 0.5-2.0 ke V counts recorded on the source, including hotspot A, to those contained within the spectral extraction region shown in Fig. 3 . The fluxes derived from the ASCA spectra are in good agreement with the ROSAT value, when due allowance is made for the fraction of the source sampled in each GIS observation.
Finally, the derived line-of-sight column density to G 32.1-0.9, based on model (iv), is NH~2.3 x 10 21 cm-2 , which is about one-quarter of the full Galactic NH in this direction (Stark et al. 1992 ). The implication is that G 32.1 -0.9 must be located within the bounds of our Galaxy.
Spectrum of hotspot A
Hotspot A has a significantly harder X-ray spectrum than the rest of source, thus meriting a separate investigation of its spectral properties. However, since the net count rate is rather low (0.03 count S-1 in the ROSAT PSPC and 0.09 count S-1 per ASCA GIS telescope), the measured spectra have limited statistical quality. For this reason, only two simple spectral models, namely a power-law continuum and a fixed-abundance Raymond-Smith plasma model, were employed in the spectral analysis. Table 4 gives the results of the spectral fits to the ROSAT PSPC andASC4 GIS data sets for hotspot A. These indicate that the underlying spectrum of the hotspot (photon index ~ 1.8, or kT ~ 2 ke V) is significantly harder than that of the rest of the source, and also that the line-oi-sight gas column density is substantially higher. In fact, the derived NH of ~ 1.5 x 10 22 em -2 is consistent with the full Galactic H I column density in this direction (Stark et al. 1992 ). This suggests the possibility that hotspot A is either a more distant Galactic source or an extragalactic object, and that its presence in G 32.1 -0.9 is a positional coincidence. The 0.5-2 ke V flux for the hotspot 
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Thermal plasma :::::4.8 corrected for absorption is -6 x 10 -12 erg cm 2 s -\ at which level the surface density of extragalactic sources is substantially less than 10-2 per square degree (e.g. Hasinger et al. 1993) . Thus a priori the presence on an extragalactic interloper is unlikely but, of course, cannot be ruled out after the event. The probability of finding a distant Galactic source in chance positional coincidence with G 32.1-0.9 is much more difficult to estimate, but in any case is covered by the same caveat.
DISCUSSION
5.1 The nature of G 32.1 -0.9
In an attempt to elucidate the nature of G 32.1 -0.9 we have searched numerous catalogues for any known counterpart to G 32.1-0.9, but with little success. In particular, the SNR catalogue compiled by Green (1996) lists no object at the position of G 32.1-0.9. Similarly, published X-ray source catalogues provide no obvious connections with G 32.1 -0.9. Although there are numerous lRAS sources in this region of sky, these are fairly evenly distributed and, since G 32.1 -0.9 has dimensions of 30 x 30 arcmin 2 , several lRAS sources are bound to be positionally coincident with the X-ray source. However, none of these can be clearly associated with G 32.1 '--0.9, and specifically no match was found with any of the X-ray hotspots. From the SIMBAD and other compilations we have found no evidence for prominent star clusters in this region of sky. Furthermore, radio surveys by Zoonematkermani et al. (1990) and Helfand et al. (1992) list no compact radio sources in the region of G 32.1-0.9 to a limiting flux of ~20 mJy. Of course, if G 32.1-0.9 is indeed an SNR, it will appear as an extended source in other wavebands. Thus the POSS optical plates have been examined for a sign of optical nebulosity in this region, but none can be readily identified. Several single-dish radio surveys have been examined for extended radio emission in the region of G 32.1-0.9. The ll-cm survey by Reich et al. (1990) provides the most promising possibility. At the coordinates of G 32.1-0.9 there appears to be a 'plateau' of low surface brightness radio emission, with a surface brightness in the range (2-6) x 10-22 W m-2 Hz-I S-1 at 11 cm, located at the edge of a region of much brighter emission which extends out from the Galactic plane. The X-ray emission lies within the confines of the radio plateau, although there is no clear correlation between features in the two wavebands. A plau- sible interpretation of the radio data is that to the north and west of G 32.1-0.9 it represents a partial SNR shell of diameter -40 arcmin; this shell is much less prominent towards the south and east due to the general increase in the radio surface brightness in this region. The X-ray spectral fitting excludes the possibility of substantial non-thermal emission from G 32.1 -0.9, and thus suggests that we are not dealing with a plerionic SNR. A more likely possibility is this is a composite SNR with a relative low surface brightness radio shell and centre-filled thermal X-ray emission. The X-ray morphology of such SNRs may arise due to the evaporation of gas clouds in the remnant interior , as has been suggested for several SNRs (e.g., W44, Rho et al. 1994; 3C 400.2, Saken et al. 1995; HB9, Leahy & Aschenbach 1995; W51C, Koo, Kim & Seward 1995; CTA1, Seward, Schmidt & Slane 1995; HB21, Leahy & Aschenbach 1996; 3C 391, Rho & Petre 1996) . We have searched the available surveys for any evidence of CO and H II clouds in the direction of G 32.1-0.9. Unfortunately, there are no CO or H II clouds at the position of this object in the list of Myers et al. (1986) , nor is there any evidence for a nearby CO cloud in the maps of , or compact H II regions in the list of Simpson & Rubin (1990) . Nevertheless, we conclude, on the basis of the X-ray morphology and X-ray spectrum coupled with the (albeit less secure) radio evidence, that G 32.1-0.9 is a Galactic SNR and probably of the composite type.
As discussed earlier the bright compact feature in the north-eastern quadrant of G 32.1 -0.9 (hotspot A) has a much harder X-ray spectrum than the bulk of the source, suggesting the possibility that this source is an interloper. An interesting alternative possibility is that hotspot A is an embedded pulsar or a synchrotron nebula associated with a pulsar. Unfortunately, a power spectrum of the counts recorded from hotspot A in the ROSAT and ASCA observations yielded a null result, in terms of evidence for any pulsed emission. The spectral analysis of the hotspot suggests a thermal temperature of ~ 2 ke V, or a power-law photon index of ~ 1.8. By way of comparison, Harrus, Hughes & Helfand (1996) have recently reported the detection by ASCA of a pulsar-related synchrotron nebula in SNR W44, which has a photon spectral index ~2.3. Two further X-ray hotspots are found within the confines of the source, with comparable brightness to hotspot A in the ROSATimage. As noted previously, the soft spectra of these two hotspots compared to hotspot A explains their lack of prominence in the ASCA GIS image. In terms of the com-posite SNR hypothesis the patchiness of the emission in G 32.1-0.9, including the features identified as hotspots, may result from the interaction of the supernova blast-wave with particularly dense areas of the ISM local to the source.
Sedov analysis
In order to obtain some crude estimates of the age, distance and X-ray luminosity of G 32.1-0.9, we have carried out a Sedov analysis, which strictly applies only to SNR during the phase of adiabatic expansion. SNRs reach this intermediate stage of evolution when the mass of interstellar material swept up exceeds that of the ejecta, and before radiative cooling becomes important. The basic approach adopted here is that outlined in Winkler & Clark (1974) . As we have no reliable estimate of the distance of G 32.1 -0.9, we will make the assumption that the release of energy in the initial supernova explosion was a canonical 10 51 erg. A further assumption is that G 32.1 -0.9 has a spherical geometry, with a shell radius of 20 arcmin as inferred from the radio observations. With these assumptions, a Sedov analysis gives the distance of G 32.1 -0.9 as ~ 4.6 kpc, an age of ~ 12000 yr, and a radius of ~ 27 pc. The estimated unabsorbed X-ray luminosity in the 0.1-2 keY band is then Lx ~ 8 X 1034 erg s -1. The ISM density local to the source is calculated to be ~0.05 cm-3 at a distance of ~70 pc from the Galactic plane. At this z height the predicted gas density using the model of Bloeman (1987) is 0.27 cm-3 , which could mean that the putative remnant may be expanding into a local low-density cavity. The predicted line-of-sight column density, again based on the model of Bloeman, is 4.1 x 10 21 cm-2 -in reasonable agreement with the measurements. Interestingly, these parameters are not outside the range of values inferred for a sample of composite type SNRs (Rho 1995) . Finally, we note that using the radio surface brightness deduced from the ll-cm survey of Reich et a1. (1990) and the I:,-D relations of Clark & Caswell (1976) and Milne (1979) , the distance of G 32.1-0.9 is in the range 10-15 and 4-6 kpc respectively. For this calculation we have adopted a radio spectrum of power-law index
The reliability of the Sedov solution is based on the validity of its assumptions. One of these is that the ISM is homogeneous and uniform, which can hardly apply, given the X-ray morphology of G 32.1-0.9. Multiphase models are undoubtedly more realistic (McKee & Ostriker 1977) . have produced similarity solutions to model the evolution of SNRs in a cloudy ISM. Their scenario considers a two-phase ISM with dense clouds embedded in a tenuous intercloud medium. The clouds are assumed to be numerous and uniformly distributed, but with a small volume filling factor. The supernova shock deposits little energy into the clouds, which are neither accelerated nor heated. However, the clouds are now surrounded by a hot post-shock gas and will thus evaporate, introducing matter into the intercloud medium. This reservoir of material may result in an increase of overall gas density at the core of the SNR, thus giving rise to a centrally peaked X-ray morphology. The model described by requires some modification of the Sedov analysis with the introduction of two new parameters, namely C, the cloud-to-intercloud gas mass ratio, and T, the ratio of cloud evaporation time to the supernova age. The X-ray emission becomes centrally peaked when T is in the range 20-50 and C ~ 100 (see fig. 10 in Long et a1. 1991) . Using the White & Long formalism the age of G 32.1-0.9 is modified to 1 x 10 4 D;·25 yr, where Ds is the distance in units of the Sedov distance (4.6 kpc). The intercloud gas density is ~0.013Ds°.5 cm-3 •
SUMMARY
We have discovered a new SNR candidate designated G 32.1 -0.9. The X-ray morphology is irregular, with evidence for a brightening towards the centre. The X-ray spectrum is well characterized by a thermal model with a temperature ~ 0.8 ke V but with a subsolar metal abundance (~0.2). The soft X-ray absorption is equivalent to a column density NH ~ 2.3 X 10 21 cm -2; this is about one-quarter of the full Galactic NH in this direction (Stark et a1. 1992) , thus implying a Galactic origin for the source. The 11-cm radio survey ofthis region of the Galactic plane reported by Reich et al. (1990) shows some evidence for enhanced emission in the region of G 32.1 -0.9, which may plausibly be interpreted as a partial radio shell.
If G 32.1 -0.9 is indeed an SNR, the centrally peaked Xray morphology can be explained by the evaporation model of . There are three bright X-ray hotspots, one in each of the north-eastern, south-eastern and south-western quadrants of the remnant. The first of these, hotspot A, has a considerably harder spectrum than the rest of the source; this could be either a more distant Galactic source or an extragalactic object in chance positional coincidence with G 32.1 -0.9. Alternatively, this and the other bright spots could represent regions where the supernova blast-wave has encountered regions of enhanced density within the local ISM. A Sedov analysis gives the distance of G 32.1-0.9 to be ~4.6 kpc and an age for the remnant of ~ 12 000 yr. The ISM density local to the remnant is estimated to be ~0.05 cm-3 • The derived luminosity of G 32.1-0.9 is Lx~8 x 10 34 erg S-I.
